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Accuracy of an automatic blood 
pressure device: the Omron 
HEM403C
Blood pressure (BP) m easurem ent  
is particularly im portant for 
patients w ith  h yp erten sion  in 
w h ich  sm all d ifferences in the BP 
readings m ay dictate ch an ges in 
diagnostic  w ork-up and treat­
m ent, as w e ll  as in the prognosis. 
The ex ten siv e  use in d a ily  prac­
tice of autom ated sp h y g m o m a n o ­
m eters raises the problem  o f as­
sessin g  their accu racy .1
W alm a (it a l 1 recently  reported  
a study  on  the accuracy o f  an 
autom atic BP d ev ice , Omron  
HEM4Ü3C, W hen  com pared  w ith  
the H aw k sley  random -zero  
sp h ygm om an om eter  (HRZS), they  
found that Om ron HEM 403C  
overestim ates both sy sto lic  (SBP) 
and d iasto lic  (DBP) readings by 
approxim ately  1 ±  9 m m  Hg and  
4 ±  8 m m H g, resp ective ly . A l­
though the authors stated that the  
requirem ents for agreem ent b e­
tw een  the tw o m eth od s of both  
the British H ypertensive  S oc ie ty  
(BHS):* and the A m erican  A sso ­
ciation  for the A d van cem en t of  
M edical Instrum entation (AAM I)4
Comìspondmia»: RT Notmi
w ere on ly  m arginally fu lfilled , 
they finally co n c lu d ed  that the 
*
Om ron HEM403C1 is accurate  
enough  for c lin ica l and research  
purposes. T his co n c lu s io n  has to 
be regarded in the light o f  a n u m ­
ber of lim itations of the study  
o f W alm a at u l t som e o f w h ich  
the authors w ere aware, such  as 
u sin g  the HRZS as a reference, as 
w ell as the in co m p lete  d istribu­
tion for agti and BP lev e ls  re­
quired bv the BHS and A AMIi w
protocols. In add ition , the au­
thors did not m en tion  the d im en ­
s io n s  of the cuffs used , the p o s i­
tion in w h ich  the DP was  
m easured or the duration of the 
resting period before the BP 
m easurem ent,
Som e tim e ago, w h en  looking  
for BP m easuring d ev ices  su itable  
for BP control at hom e, w e  also  
tested the accuracy of the Omron  
HEM403C. W e cam e to c o n c lu ­
s io n s  more or less contradictory  
to those of W alm a at a l .  In 369  
o u tc lin ic  patients, all under lon g­
term anti-hypertensive treatment, 
w e com pared the Omron w ith  
the standard sp h y g m o m a n o ­
meter. A ll BP readings w ere car­
ried out by the sam e exp erien ced  
observer. In all patients the BP 
w as m easured at the right arm, 
three tim es, after at least 10 m in
of rest in the ly ing p osition . W e  
used two devices: the O m ron  
HEM403C1 and a legally  stam p ed  
mercury sp h ygm om an om eter ,  
ErkameterK 300, co n n ected  bv% '
an Y rubber tube to on e  c u f f  
(14 X 22 cm) fitted around the  
arm of the patient. Both in stru ­
m ents were recently calibrated  
and w ere function ing  appropri­
ately, Patients with an arm c ir ­
cum ference of • 33 c:m w ere e x ­
cluded .
The results were as fo llow s:  
the first reading w ere 150/91  ±  
21/10  and 144/90  ±  20/11 m m H g  
(m ean ±  s.d.) with the Krkameter 
and Omron, respectively . For the  
secon d  reading thn resp ective  
figures w ere 151/91 ± 2 1 / 1 0  and  
144/88 ± 2 0 /1 1  and for the third  
reading 152 /90  ±  2 2 /1 0  and 143 
88 ±  20/11 m m H g. S in ce  for both  
m ethods there w as n o  s ign ifican t  
difference betw een  the three s u b ­
sequent readings, w e  ca lcu la ted  
the m ean of all three readings  
per patient and averaged them  
for the 369 patients (1 5 1 .1 /9 0 .5  
±  20 .8 /9 .0  and 143 .8 /88 .0  ±  
19 .5 /10 .7  m m H g). T h is  d ifferen ce  
betw een  the tw o d e v ic e s  w a s  
highly  sign ificant [ P  <  0 .0 0 0 1 )  
for both SBP and DBF. N ext, w e  
determ ined  the percentages o f  
s im u ltan eou s readings in w h ic h
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Figure  1 Difference against m ean for systolic, (a) an d  d iasto lic  (b) blood pressure  (BP) 
readings w i th  the Omron HEM403C and Erkam eter1* 300, Every dot represents  the  m ean 
of th ree  BP readings obtained in the same subject. The regression lines are p lo tted  in the 
figures as do tted  lines
significantly underestimated both 
SBP and DBP, The difference in 
SBP and DBP. For SBP the re- SBP also has clinical relevance.
the difference was within 5, 10 
and 15 mmHg, again for both
spective percentages were 7, 77 
and 93 and for the DBP 83, 98 
and 100. Figure 1 shows the indi­
vidual values for the BP readings. 
The formulas for the regression 
lines are y = 0.07 (SBP) -  2.7 
and y = -0 .1  (DBP) + 10.3, 
clearly different from the figure 
in the paper of Walma et al.
Thus, in our sample of 369 out- 
clinic hypertensives, the Omron
When looked at separately, the 
difference we noticed in DBP is 
acceptable and a grade A would 
be received by the Omron device 
according to BHS grading criteria 
for simultaneous measurements. 
However, the difference in the 
SBP between the two devices is 
unacceptably high and a BHS 
grade D would be received by the 
Omron device.
So, contrasting data are avail­
able for the accuracy of the 
Omron HEM403C. Neither our 
study nor the study of Walma and 
another study5 showed an ac­
curacy of the device in complete 
agreement with the BHS and 
AAIM requirements. However, 
in none of these studies was 
the BHS or AAIM protocols for 
the evaluation of automated BP 
measuring devices followed com­
pletely. We conclude that more 
carefully controlled studies are 
needed before recommending the 
Omron HEM403C for clinical and 
research purposes.
RT Netea 
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T Thien
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